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The recent discovery1 of an extraordinary 
1800 
concentration of (p,n-) strength in a small 3-7 MeV 
excitation region has prompted a series of systematic 1500 G 
"bump" studies2 involving a large number of targets X 
- 1200 
at energies of 191, 200, and 206 MeV and at angles of 3 
900 
0" and 30"-150" for the best candidates 180, 48~a, and L 
U) -- 
Y 
90~r. Some few data was acquired for 13c, 180, 26~g, \ 600 e 
L 
and 4 8 ~ a  angular distributions. The most striking 300 
feature of these studies are the one or two "bumps" 
0 
observed in the (p,n-) spectra with cross sections 1-2 
orders of magnitude greater than the ground state 
transitions and comparable in magnitude to the strong 
(P, n+) transitions commonly observed. In Figs. la-c 
are shown some representative zero degree spectra taken 
with the QQSP at a proton energy sf 191 MeV (E201). 
Additional zero degree data at 166 MeV on the same 
target nuclei have yielded new information on the 
energy dependence of these reactions and has aided in 
developing rather complete angular distributions at 
these two energies for the best "bump" candidates. 
The occurance of these enhanced coherent pionic 
transitions may have important implications regarding 
the production mechanism and high momentum components 
of the nucleus. In the initial publications1 of the 
"bumps" the role of two-particle one-hole states in the 
context of a two nucleon model were discussed. ~ i l l i ~ ~  
and ~ibbs6 have developed target emission models which 
are suitable for calculating the angular distributions 
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and asymmetries of the "bump" once their configurations EXC (MeV) 
have been identified. The energy dependence of the 
reaction is of interest within the context of these Figure la,b,c. Pion spectra obtained with the QQSP at 
0,,=3.6", Ep=191 MeV for the 42~a, 4 4 ~ a  and 4 8 ~ a  (p,n-) 
models as noted by ~ i b b s ~  and soga7 since the 2p-lh reactions. 
behavior i s  q u i t e  d i f f e r e n t  than the  t r a n s i t i o n s  t o  
s i n g l e  p a r t i c l e  s t a t e s .  
A summary of t he  r e s u l t s  of E201 a r e :  1 )  t h e  QQSP 
was t e s t e d  and run a t  zero  degrees  making i t  f u l l y  
o p e r a t i o n a l ,  2) h igh r e s o l u t i o n  n- s p e c t r a  were 
obta ined wi th  FWHM = 120-140 keV (see  Figs. l a , b , c ) ,  3) 
t h e  ground s t a t e  t r a n s i t i o n s  were observed f o r  t he  bes t  
"bump" candidates  a l lowing f o r  a more accu ra t e  energy 
c a l i b r a t i o n  (k60-80 keV), 4) t h e  continuum was measured 
up t o  an e x c i t a t i o n  of " 18 MeV, 5) t he  f o c a l  p lane  
e f f i c i e n c y  was measured us ing t h e  7 ~ i ( p  , T C - ) ~ B  r e a c t i o n ,  
and 6) t h e  e f f i c i e n c y  of t he  system was check us ing t h e  
9 ~ e ( p , n - ) 1 0  C g.s. t r a n s i t i o n .  The spec t roscop ic  
q u a l i t y  of t he  d a t a  is exempl i f ied  by our measurement 
of t he  7 ~ i ( p , n - ) 8 ~  r e a c t i o n  a s  shown i n  Fig. 2. Three 
l e v e l s  a r e  known i n  8 ~ ;  t he se  a r e  2+(g.s. ), l'(0.78 
MeV) and 3+(2.36 MeV). The widths of t he  1+ and 3' 
s t a t e s  were measured previous ly  t o  be 40+10 kev9 and 
390240 kevlO,  r e spec t ive ly .  The 1+ l e v e l  width was 
measured i n  t he  6 ~ i ( 3 ~ e , n ) 8 ~  r e a c t i o n  and t h e  3' l e v e l  
width i n  t he  ~ O B ( ~ , ~ ) ~ B  reac t ion .  I n  t he  p re sen t  s tudy 
we have measured t h e  1+ and 3+ l e v e l  widths t o  be 
26+5 keV and 370226 keV, r e s p e c t i v e l y ,  by comparison of 
t hese  l e v e l  widths  w i th  t he  ground s t a t e  l e v e l  width 
whose r e s o l u t i o n  was 123?19 keV. 
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